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Abstract 
This study examines several nuclear power plant sites in Japan by hedonic house rent analysis. As a result, for some 
plants, the neighboring houses are negatively evaluated by the residents, that is, their economic welfare get worse by 
living near the plants, whereas there are no or positive evaluations for the other plants. Meta analysis is carried out to 
examine social factors causing these differences – such as plant’s attributes (operation years and past accidents) and 
host community’s attributes (population density, change in employment and industrial structure, financial condition 
and change in social infrastructures). 
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1. Introduction 
In recent years, in order to achieve stable energy supply and CO2 emission reduction, several countries 
has been constructing new nuclear power plants (NPPs) and planning constructions of the new plants or 
expansion of operation period of the existing plants; the age of Nuclear Power Renaissance is coming. 
However, the Fukushima Daiichi accident from March 2011 may let the tendency delay. 
In such twists and turns, social acceptance for nuclear power-related facilities (NPRFs) becomes a hot 
issue for many countries. NPRFs are often considered as NIMBY (not in my backyard) facilities because 
of some indivisible costs that only the neighboring residents have to bear – they would be anxious about 
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health risk owing to the radiation during usual operation or accident in the facilities, stigma on their 
agricultural and fishery products, and so on. On the other hand, NPRFs siting also brings some benefits to 
the local communities – job creation due to construction, operation and maintenance of the facilities, 
provision of subsidies/donations or public goods from the governments and the electric power companies, 
etc. Of course, these costs and benefits vary across the facilities. Then, what kinds of social factors cause 
these differences? It is important information in reexamining the siting process. 
This study attempts to clarify the answer empirically by analyzing economic welfare of the 
neighboring residents. In the following, for thirteen NPP sites across Japan, we estimated hedonic house 
rent functions with property data in 2003 and 2008 and obtain the residents’ marginal willingness-to-pay 
(MWTP) for distance from each plant. After that, meta analysis with these results was carried out to 
examine the influences of plant’s attributes (operation years and past accidents) and host community’s 
attributes (population density, change in employment and industrial structure, financial condition and 
change in social infrastructures). 
Note that these are the results before the Fukushima Daiichi accidents.  
2. Nuclear power-related facility siting policy in Japan 
Figure 1 describes the objective areas with the NPRFs locating there – NPPs, Nuclear Fuel Cycle 
Facilities (a complex of facilities composed of an uranium enrichment plant, a low-level radioactive waste 
disposal facility, a high-level radioactive waste storage facility and a reprocessing plant), nuclear power 
research institutions of Japan Atomic Energy Agency (JAEA), nuclear fuel manufacturing plants. In 2009, 
seventeen NPPs (with fifty four reactors) were under operation in Japan (see Table 1) and produced 
48.847×106 kW, 29.2% of the total electric power supply (Energy White Paper in Japan). In addition, two 
reactors are under construction and twelve reactors are planned to be constructed in the future. 
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Fig 1. Objective Areas and Nuclear Power-Related Facilities. 
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As one of compensations, the Japanese government has subsidized to the host communities, the 
neighboring communities and the prefectures from 1974. According to Yamane et al. [1], the construction 
of the first reactor in the Higashidori NPP began in August 1996 and its operation began in December 
2005. In the future, additional three reactors are planned to be constructed. Higashidori village, the host 
community, had received the subsidies amount to 21.44 billion yen from 1998 to 2008. Most of the 
subsidies were spent on social infrastructure construction, mainly a primary and junior high school and 
welfare institutions. 
Host communities also receive property tax revenues from the NPRFs. According to a calculation by 
Higashidori village office, property tax revenue from the first reactor up to 2020 is expected to be about 
33.8 billion yen. If construction and operation of the remaining reactors proceeds as planned, the total tax 
revenues up to 2033 is expected to be about 124.5 billion yen. The total revenues, including subsidies, 
would add up to about 145 billion yen (the annual average is about 5.5 billion yen). This is quite a large 
amount, considering that the annual revenue for communities with a population below 10,000 is 3.9 
billion yen on average (the population of Higashidori village is 7,622 in 2008). 
Moreover, job creation along with constructions, operations and maintenances of the NPRFs would be 
attractive for the local communities. In many of the host communities, agriculture and fishery had been 
carried on traditionally. However, those industries had gradually declined through the shift of industrial 
structure in Japan, and it also caused a serious depopulation there. In this situation, those communities 
might have accepted the NPRFs in hopes of stimulating their second/tertiary industries (e.g., construction 
industry, relevant manufacturing industry and service industry for the workers) and stopping the 
depopulation. 
Tomari NPP Tomari village 1st (579×103 kW, 1984, 1989), 2nd (579×103 kW, 1984, 1991), 3rd (912×103 kW, 2003, 2009)
Higashidori NPP Higashidori village 1st (1,100×103 kW, 1998, 2005)
Onagawa NPP Onagawa town 1st (524×103 kW, 1980, 1984), 2nd (825×103 kW, 1989, 1995), 3rd (825×103 kW, 1996, 2002)
Fukushima Daiichi NPP Ohkuma town, 1st (460×103 kW, 1967, 1971), 2nd (784×103 kW, 1969, 1974), 3rd (784×103 kW, 1970, 1976),
Futaba town 4th (784×103 kW, 1972, 1978), 5th (784×103 kW, 1971, 1978), 6th (1,100×103 kW, 1973, 1978)
Fukushima Daini NPP Naraha town, 1st (1,100×103 kW, 1975, 1982), 2nd (1,100×103 kW, 1979, 1984), 3rd (1,100×103 kW, 1980, 1985),
Tomioka town 4th (1,100×103 kW, 1980, 1987)
Tokai Daini NPP Tokai village 1st (1,100×103 kW, 1973, 1978)
The operation of the Tokai NPP with a reactor (587×103 kW, 1960, 1966) was finished in 1998.
Kashiwazaki-Kariwa NPP Kashiwazaki city, 1st (1,100×103 kW, 1978, 1985), 2nd (1,100×103 kW, 1983, 1990), 3rd (1,100×103 kW, 1987, 1993),
Kariwa village 4th (1,100×103 kW, 1987, 1994), 5th (784×103 kW, 1983, 1990), 6th (1,356×103 kW, 1991, 1996),
7th (1,356×103 kW, 1991, 1997)
Shika NPP Shika town 1st (540×103 kW, 1988, 2003), 2nd (1,358×103 kW, 1999, 2006)
Hamaoka NPP Omaezaki city 3rd (1,100×103 kW, 1982, 1987), 4th (1,137×103 kW, 1989, 1993), 5th (1,267×103 kW, 1999, 2005),
The operations of 1st (540×103 kW, 1971, 1976) and 2nd (840×103 kW, 1974, 1978) had been
finished in 2009.
Tsuruga NPP Tsuruga city 1st (357×103 kW, 1967, 1970), 2nd (1,160×103 kW, 1982, 1987)
Mihama NPP Mihama town 1st (340×103 kW, 1967, 1970), 2nd (500×103 kW, 1968, 1972), 3rd (826×103 kW, 1972, 1976)
Oi NPP Oi town 1st (1,175×103 kW, 1972, 1979), 2nd (1,175×103 kW, 1972, 1979), 3rd (1,180×103 kW, 1987, 1991),
4th (1,180×103 kW, 1987, 1993)
Takahama NPP Takahama town 1st (826×103 kW, 1970, 1974), 2nd (826×103 kW, 1971, 1975), 3rd (870×103 kW, 1980, 1985),
4th (870×103 kW, 1980, 1985)
Shimane NPP Shimane city 1st (460×103 kW, 1970, 1974), 2nd (820×103 kW, 1984, 1989)
Ikata NPP Ikata NPP 1st (566×103 kW, 1973, 1977), 2nd (566×103 kW, 1978, 1982), 3rd (890×103 kW, 1986, 1994)
Genkai NPP Genkai town 1st (559×103 kW, 1971, 1975), 2nd (559×103 kW, 1976, 1981), 3rd (1,180×103 kW, 1985, 1994),
4th (1,180×103 kW, 1985, 1997)
Sendai NPP Satsuma-Sendai city 1st (890×103 kW, 1979, 1984), 2nd (890×103 kW, 1981, 1985)
Plant Host community Reactor (generating power, starting year of construction, starting year of commercial operation)
 
Table 1. Nuclear Power Plants under Operation in 2010. 
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3. Discussion on compensations for the host communities 
Various previous studies pointed out defects of the monetary compensation from the viewpoint of 
moral or justice. First, there is an intrinsic controversy on whether the risk and stigma assigned to the 
neighboring residents could indeed be cancelled out by money (Mansfield et al. [2]). This may be a 
criticism against utilitarianism, which assumes that such a trade-off is possible. Second, money 
compensation may cause an inequality in the site selection (Opaluch et al. [3] and Ferreira and Galagher 
[4]). In many case, NIMBY facilities are accepted by communities in straitened economic situation 
because marginal effect of monetary compensation becomes higher. In a certain sense, such communities 
might have been compelled to accept the facilities by their economic disadvantage. Third and last, money 
itself has a negative image (Frey et al. [5], Mansfield et al. [2] and Ferreira and Galagher [4]). For general 
people, NIMBY facility is an object of hatred. Nevertheless, some people would think to accept it for the 
benefit of society as a whole even though they have to bear the indivisible cost. Unfortunately, monetary 
compensation often crowds out their public spirits or is recognized as a bribe. 
On the other hand, public goods seem to be more acceptable compensations. Mansfield et al. [2] gave 
some reasons for this view. One of them is that roads, schools or parks cannot be recognized as bribes 
compared with money. But the most important reason is that the public harms (here, risks of radiation and 
accident) should be compensated by public goods which directly contribute to reduce the harm: such as 
medical services and evacuation institutions. This reasoning can be enforced by Gregory et al. [6], who 
proposed that risk mitigation should be carried out before compensation and that medical services or 
evacuation institutions should be expanded as a part of the mitigation. 
4. Hedonic house rent analysis 
4.1. Data and Model 
For each area (e.g., AREA4), we collected property data within a range of 20km from the NPPs 
locating there (e.g., either Fukushima Daiichi or Daini NPP) from the Statistical Survey of House and 
Land, published by the Ministry of Internal Affairs and Communications. Sample size for each area and 
each year is summarized in Table 2. 
We estimate a house rent function for each area and each year separately, i.e., twenty six functions 
(thirteen areas by two years) in total. For the meta analysis carried out later, each function should be 
specified in the same form with the same independent variables as possible as Smith and Huang [7] and  
2003 2008
AREA1 298 222
AREA2 583 441
AREA3 1,024 755
AREA4 312 358
AREA5 6,664 5,144
AREA6 1,076 1,258
AREA7 431 305
AREA8 1,102 1,431
AREA9 1,671 1,635
AREA10 2,018 1,631
AREA11 710 922
AREA12 1,009 701
AREA13 1,298 1,067
Subtotal 18,196 15,870
Total 34,066
Area Sample size
 
Table 2. Sample Size. 
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Kiel and Williams [8] did concerning air polluted sites and Superfund sites in the U.S. Here, double-log 
model is adopted for all functions, and the same set of explanatory variables is included if possible (see 
Table 3).  
Number of obs. Sample average Standard deviation
RENT rent (including management and communal costs) (yen/month) 32,529 40,148 21,918
Distance from NPRFs
DIST_NUC01 distance from Tomari NPP (m) 520 6,646 2,921
DIST_NUC021 distance from Nuclear Fuel Cycle Facilities (m) 1,024 32,211 9,156
DIST_NUC022 distance from Higashidori NPP (m) 21,163 7,616
DIST_NUC03 distance from Onagawa NPP (m) 1,779 16,160 3,026
DIST_NUC041 distance from Fukushima Daiichi NPP (m) 670 8,378 5,492
DIST_NUC042 distance from Fukushima Daini NPP (m) 12,483 8,432
DIST_NUC051 distance from Tokai Daini NPP (m) 11,808 13,636 5,801
DIST_NUC052 distance from the nearest among JAEA Tokai R&D Center, J-PARC  12,419 5,448
     and Tokai Reprocessing Plant (m)
DIST_NUC053 distance from JAEA Naka Fusion Institute (m) 11,788 5,290
DIST_NUC054 distance from the nearest among Mitsubishi Nuclear Fuel Co., Ltd. and  11,536 5,385
     Nuclear Fuel Industries Ltd. (m)
DIST_NUC055 distance from JCO Co., Ltd. (m) 12,792 5,549
DIST_NUC056 distance from JAEA Oarai R&D Center (m) 20,364 9,593
DIST_NUC06 distance from Kashiwazaki-Kariwa NPP (m) 2,334 10,790 5,705
DIST_NUC07 distance from Shika NPP (m) 736 16,816 3,778
DIST_NUC08 distance from Hamaoka NPP (m) 2,533 12,617 6,020
DIST_NUC091 distance from Tsuruga NPP (m) 3,306 40,211 23,689
DIST_NUC092 distance from Mihama NPP (m) 35,586 21,217
DIST_NUC093 distance from Takahama NPP (m) 29,933 19,220
DIST_NUC094 distance from Oi NPP (m) 27,598 12,219
DIST_NUC10 distance from Shimane NPP (m) 3,649 10,961 4,022
DIST_NUC11 distance from Ikata NPP (m) 1,632 11,364 2,809
DIST_NUC12 distance from Genkai NPP (m) 1,710 14,470 3,401
DIST_NUC13 distance from Sendai NPP (m) 2,365 12,811 3,445
Building Attributes
PRIVATE = 1 if private management house for rent, 0 otherwise 34,061 0.683
WOOD = 1 if a wooden building 34,066 0.250
DETACH = 1 if a detached house 34,000 0.225
YEARS_BUILD age of building 32,766 21.5 13.9
House Attributes
ROOMS number of rooms 34,061 3.1 1.4
LIVE_AREA total area of living rooms (m2) 34,061 31.5 15.7
KITCHEN = 1 if kitchens for exclusive use are installed 34,061 0.995
TOILET = 1 if flush toilets are installed 34,061 0.861
BATH = 1 if baths are installed 34,061 0.976
LAVATORY = 1 if lavatories are installed 34,061 0.797
EQUIP_ELD = 1 if equippments for the elderly or the other handicapped are installed 34,061 0.197
FIRE_SENS = 1 if auto fire sensors are installed 34,061 0.328
Neighboring Attributes
DIST_HOSP distance to the nearest hospital or clinic (m) 34,066 646 487
DIST_6mROAD distance to a road with 6m width (m) 34,066 115 160
DIST_POST distance to the nearest post office or bank (m) 34,066 704 504
DIST_STAT distance to the nearest station (m) 34,066 2,257 1,280
DIST_POFF distance to the nearest among the municipal office or its branch office (m) 34,066 2,577 2,068
DIST_URBAN distance to the public office of the nearest city with a population of 34,066 21,945 20,905
     150,000 or more (m)
DIST_THERM distance from the nearest thermal power plant (m) 25,550 20,561 19,486
DIST_MILIT distance from the nearest military installation (m) 34,066 17,697 15,583
DIST_APORT distance from the nearest airport (m) 31,212 36,147 22,820
addresses. For each NPRF, the distance is caluculated only within the corresponding area (e.g., DIST_NUC01 is calculated only for observations in AREA1).
note 3) In AREA6, 8 and 10, there is no thermal power plant within a radius of 50km from the corresponding NPRFs, then DIST_THERM are not calculated.
Likewise, DIST_APORT are not calculated in AREA1 and 6 for the same reason.
note 1) RENT in 2003 is adjusted to the 2008 yen according to house rent index in the Consumer Price Index .
note 2) DIST_NUC01 to DIST_NUC13 and DIST_POFF to DIST_APORT are calculated with Geographical Information System on the basis of property
Distance from Monju is excluded from independent variables since it is not the nearest NPRF for any observations.
DefinitionVariables
 
Table 3. Variables for Hedonic Analysis. 
 
624   Fumihiro Yamane et al. /  Energy Procedia  9 ( 2011 )  619 – 629 
For example, the function in AREA1 is specified as 
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area code. The parameter of our interest is 1S , and it means an elasticity of RENT regarding 
DIST_NUC01, that is, percentage change in house rent for one percentage increase of distance from 
Tomari NPP. Assuming a competitive market of house for rent, we can interpret it as the residents’ 
MWTP for the additional distance (Rosen [9], Palmquist [10], etc.). 
As another example, house rent function in AREA2, where multiple NPRFs locate, is 
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d021 is a dummy indicating whether the Nuclear Fuel Cycle Facilities are the nearest NPRF or not. 
Likewise, d022 has the same meaning regarding the Higashidori NPP. Because of such specification, 22S  
should be interpreted as MWTP for distance from the Higashidori NPP insofar as it is the nearest NPRF. 
In order to estimate the ceteris paribus effects of NPPs, several control variables (building, house and 
neighboring attributes) are considered. In particular, controlling the neighboring attributes would be an 
important treatment to avoid the omitted variable bias explained below.  
For instance, thermal power plants, military facilities and airports are often considered as NIMBY 
facilities as well as NPRFs because of the air pollution and noise (Bolmquist [11], Nelson [12], etc.). On 
the other hand, the nearer to public facilities (medical facilities, stations, financial institutions, public 
office and so on) or urban area, the more convenient the resident’s life becomes. If such disamenities and 
amenities locate near the NPPs, the property prices around the plants would be affected not only by the 
plants but also by them. Here, we consider those effects if the facilities and the urban area locate in a 
range of 50km from the NPPs (the exceptions are explained in the note 3 of Table 3). 
4.2. Aggregate Estimation Results for All Areas and All Years 
Table 4 shows an estimation result obtained by using pooled data of all areas and all years. The 
parameter estimate on ln(DIST_NUC), a logarithm of distance from the nearest NPRF, takes positive 
value, indicating a general tendency that the nearer to the NPRF, the lower the residents’ willingness-to-
pay is. 
The parameters on PRIVATE to ln(DIST_URBAN) except ln(DIST_POFF) indicate expected signs; a 
steel-frame or concrete steel building is highly evaluated above a wooden one, and a newly built house, a 
house rich in equipments and a house near public facilities or urban area are also evaluated. 
The parameters on ln(DIST_THERM) to ln(DIST_APORT) are significantly negative. These results 
seem to be odd at first glance. However, in general, the employees in thermal power plants and the 
soldiers in military installations are calmer for the related risk than general citizens since they are rich in 
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knowledge of the risk, and they tend to live close to the facilities for convenience of their commuting. 
Thus, there is a possibility that social infrastructure around there tend to be developed more quickly. Also, 
around airports, commercial development tends to make progress for the passengers. For these reasons, 
properties around the facilities might be in great demand and be highly evaluated in spite of the NIMBY 
images we expected. 
The parameters on ln(DIST_THERM) to ln(DIST_APORT) are significantly negative. These results 
seem to be odd at first glance. However, in general, the employees in thermal power plants and the 
soldiers in military installations are calmer for the related risk than general citizens since they are rich in 
knowledge of the risk, and they tend to live close to the facilities for convenience of their commuting. 
Thus, there is a possibility that social infrastructure around there tend to be developed more quickly. Also, 
around airports, commercial development tends to make progress for the passengers. For these reasons, 
properties around the facilities might be in great demand and be highly evaluated in spite of the NIMBY 
images we expected. 
4.3. Separate Estimation Results by Area and Year 
The parameters on ln(DIST_NUCXX) obtained by estimating the twenty three functions separately are 
summarized in Table 5 (here, the results of the other parameters are not shown because of space 
limitation). All of the parameters are not necessarily positive, and those significances and magnitudes are 
also all mixed up.  
constant 9.2094 (0.1428) **
Distance from the nearest NPRF
ln(DIST_NUC) 0.0399 (0.0057) **
Building attributes
PRIVATE 0.9779 (0.0090) **
WOOD -0.0911 (0.0095) **
DETACH -0.0357 (0.0108) **
YEARS_BUILD -0.0128 (0.0003) **
House attributes
ROOMS -0.0057 (0.0067)
ln(LIVE_AREA) 0.4043 (0.0168) **
KITCHEN 0.1514 (0.0950)
TOILET 0.2914 (0.0119) **
BATH 0.2482 (0.0252) **
LAVATORY 0.0943 (0.0088) **
EQUIP_ELD 0.0161 (0.0082) *
FIRE_SENS 0.0211 (0.0068) **
Neighboring attributes
ln(DIST_HOSP) -0.0225 (0.0039) **
ln(DIST_6mROAD) -0.0324 (0.0033) **
ln(DIST_POST) -0.0047 (0.0036)
ln(DIST_STAT) -0.0169 (0.0035) **
ln(DIST_POFF) 0.0091 (0.0039) *
ln(DIST_URBAN) -0.0461 (0.0028) **
ln(DIST_THERM) -0.0114 (0.0039) **
ln(DIST_MILIT) -0.0104 (0.0030) **
ln(DIST_APORT) -0.0594 (0.0078) **
Sample size
R2
note 2) (     ) is heteroskedasticity-robust standard error. **: significant at 1 %, *: 5 %.
23,183
Parameter estimates
0.6195
Variables
note 1) DIST_NUC is distance from the nearest NPRF.
 
Table 4. Estimation Result of House Rent Function (Aggregate Estimation with Pooled Data of All Areas and All Years). 
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Variables related to NPPs and those thirty four parameters (seventeen plants by two years) are denoted 
in bold type. Twenty two parameters are positive and thirteen of those are significant at 5% while four of 
parameters with negative sign are significant. 
5. Meta analysis 
5.1. Data and Model 
With reference to [8], we conduct the meta analysis in the following way. First, we create a dummy 
variable, SIG_POSITIVE, indicating whether the parameter related to NPP is significantly positive at 5% 
or not. To clarify social factors raising or lowering the likelihood that SIG_POSITIVE = 1, we estimate 
probit, logit and liear probability models using some attributes of the NPPs and the host communities as 
explanatory variables (see Table 6). A matter of our primary concern is how the benefits for the host 
communities affect the residents’ MWTP, i.e., the effects of job creation (%CHAN_EMPLY), change in 
industrial structure (CHAN_%2ndIND and CHAN_3rdIND), sound financial condition (F_POWER and 
GAE_PERC) and the improvement of public services (CHAN_%PAVE, CHAN_TEACHER and 
CHAN_DOCTOR). 
5.2. Estimation Results 
The results of meta-analysis are illustrated in Table 7. Parameters show the same sign pattern across 
models. However, the estimates are not necessarily stable for a combination of explanatory variables and 
less efficient because the sample size is not large. 
In all models, the parameter on YEARS_OPE is significantly positive, indicating that the longer an 
NPP has been operated the higher the likelihood that the properties close to the plant are evaluated 
lowerly. This result may reflect the residents’ anxiety for deterioration of the reactors or safety of the old-
model reactors. 
The parameter on ACCIDENTS, simply counting the accidents in the last decade regardless of 
seriousness of each event, is positive as expected, but not significant. Instead of ACCIDENTS, we used a 
N N
AREA1 ln(DIST_Tomari NPP) 285 0.2823 (0.1465) 213 -3.7080 (3.3258)
AREA2 ln(DIST_Higashidori NPP) 0.2172 (0.1114) -0.4825 (0.3371)
AREA3 ln(DIST_Onagawa NPP) 919 0.1786 (0.2731) 731 -0.4252 (0.2290)
AREA4 ln(DIST_Fukushima Daiichi NPP) 294 0.0545 (0.0470) 336 0.1318 (0.0532) *
ln(DIST_Fukushima Daini NPP) 0.0621 (0.0494) 0.1551 (0.0572) **
AREA5 ln(DIST_Tokai Daini NPP) 6,254 -0.0114 (0.0300) 4,853 -0.0026 (0.0308)
AREA6 ln(DIST_Kashiwazaki-Kariwa NPP) 1,012 -0.1054 (0.0726) 1,028 -0.0105 (0.0464)
AREA7 ln(DIST_Shika NPP) 408 -0.6277 (0.2655) * 270 0.0481 (0.2031)
AREA8 ln(DIST_Hamaoka NPP) 1,049 0.1836 (0.0324) ** 1,360 -0.0616 (0.0254) *
AREA9 ln(DIST_Tsuruga NPP) 1,503 0.1297 (0.0600) * 1,461 0.0728 (0.0452)
ln(DIST_Mihama NPP) 0.1215 (0.0579) * 0.1559 (0.0404) **
ln(DIST_Takahama NPP) 0.2516 (0.0819) ** 0.1701 (0.0799) *
ln(DIST_Oi NPP) 0.1930 (0.0723) ** 0.1861 (0.0638) **
AREA10 ln(DIST_Shimane NPP) 1,906 0.0690 (0.0434) 1,452 0.1618 (0.0523) **
AREA11 ln(DIST_Ikata NPP) 679 0.3759 (0.4194) 860 -0.2384 (0.1775)
AREA12 ln(DIST_Genkai NPP) 957 -0.2755 (0.0659) ** 660 -1.0359 (0.2816) **
AREA13 ln(DIST_Sendai NPP) 1,117 0.9855 (0.2818) ** 991 0.9474 (0.4022) *
note) (     ) is heteroskedasticity-robust standard error. **: significant at 1 %, *: 5 %.
Year
2003 2008
Parameter estimates Parameter estimates
VariablesArea
 
Table 5. Parameter Estimates on Distance from NPRFs (Extraction from Separate Estimations by Area and Year). 
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set of count variables categorized on the basis of the International Nuclear Event Scale, but any 
significant result was not obtained. 
Regarding host community attributes, most of the parameters show expected sign (%CHAN_EMPLY 
and CHAN_TEACHER are the exceptions, but those parameters are quite less significant in all models). 
In summary, likelihood of SIG_POSITIVE = 1 declines in a community where i) the population density is 
high, ii) priority of the industrial structure has been shifted toward secondary and tertiary industries, iii) 
the financial condition is sound, iv) plentiful budget has been implemented, v) pavement of the road has 
Standard
for 2003 for 2008 deviation
SIG_POSITIVE = 1 if parameter on ln(DIST_NUCXXX) is significantly pozitive at 5% 䠉 䠉 0.382 0.486
Plant attributes
YEARS_OPE years after the business operation began 䠉 䠉 25.8 9.5
ACCIDENTS a number of accidents in the last decade 1993-2002 1998-2007 13.4 8.8
Host municiparity attributes
DENS_POP population density in the last year (people/km2) 2002 2007 223 215
%CHAN_EMPLOY %change in a number of employee in the following decade 1990-2000 1995-2005 -7.4 8.6
CHAN_%2ndIND change in ratio (%) of workers employed in the secondary industry in the 1990-2000 1995-2005 -3.3 4.1
     following decade
CHAN_%3rdIND change in ratio (%) of workers employed in the tertiary industry in the 1990-2000 1995-2005 6.9 3.2
     following decade
F_POWER financial power index in the last year 2002 2007 1.06 0.46
GAE_PERC general account expenditure per capita in the last decade (1,000 yen) 1993-2002 1998-2007 832 484
CHAN_%PAVE change in pavng ratio (%) of major road in the last 5 years 1997-2002 2002-2007 0.7 1.2
CHAN_TEACHER change in a number of teachers in primary and junior high school per 1992-2002 1997-2007 13.7 16.4
     1,000 students in the last decade
CHAN_DOCTOR change in a number of medical doctors per 100,000 people in the last decade 1992-2002 1996-2006 16.3 22.7
Year dummy
Y2008 = 1 if 2008's data 䠉 䠉 0.500 0.500
Sample size 34
Variables Sample
average
Definition Observation year or period
note 1) ACCIDENTS is counted with reference to Trouble Database  published by the Japan Nuclear Energy Safety Organization.
note 2) Host municiparity's attributes are calcurated on the basis of Account Settlement Card  and Regional Statistics , both of which are published by  the MIC.
 
Table 6. Variables for Meta-Analysis. 
 
constant 72.1153 (29.1700) * 122.5500 (51.0492) * 8.9776 (5.7020)
Plant attributes
YEARS_OPE 0.1635 (0.0574) ** 0.2845 (0.1163) * 0.0277 (0.0121) *
ACCIDENTS 0.0706 (0.0480) 0.1191 (0.0947) 0.0039 (0.0109)
Host municiparity attributes
ln(DENS_POP) -2.9603 (1.1430) ** -5.0841 (2.1231) * -0.3841 (0.1596) *
%CHAN_EMPLOY 0.0620 (0.0708) 0.1159 (0.1409) 0.0063 (0.0103)
CHAN_%2ndIND -0.4293 (0.2523) -0.7572 (0.4537) -0.0390 (0.0526)
CHAN_%3rdIND -0.3297 (0.2389) -0.5585 (0.4101) -0.0282 (0.0462)
F_POWER -4.6518 (2.1601) * -8.1654 (5.3584) -0.4620 (0.2147) *
ln(GAE_PERC) -4.1034 (1.6887) * -6.9564 (2.8578) * -0.4934 (0.3759)
CHAN_%PAVE -0.6090 (0.4036) -1.0646 (0.9557) -0.0504 (0.1142)
CHAN_TEACHER 0.0148 (0.0508) 0.0354 (0.1143) 0.0008 (0.0059)
CHAN_DOCTOR -0.0390 (0.0200) * -0.0666 (0.0340) * -0.0034 (0.0045)
Year dummy
Y2008 -1.2398 (1.0422) -2.0891 (1.8703) -0.1596 (0.1865)
Sample size
R-squared
note 2) For probit and logit models, pseudo R-squared are described.
Probit model Logit model Linear probability model
34 34 34
0.4881 0.4891 0.4246
note 1) (     ) is heteroskedasticity-robust standard error. **: significant at 1 % for a one-tailed test with 21 degrees of freedom, *: 5 %.
Variables Parameter estimates
 
Table 7. Result of Meta-Analysis. 
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been progressed and vi) number of doctors has increased, although results ii) and v) are weakly 
significant. 
6. Conclusion 
This study showed that NPP siting did not necessarily lower the local residents’ welfare and that the 
declining would have been mitigated if the host community could receive enough benefits that it expected 
in returns for accepting the plants. 
As a remarkable result, the effect of improving financial condition of the host community was 
confirmed. However, note that it is not a direct counterevidence against the criticisms about monetary 
compensation. Those criticisms focus on validity of the compensation at least in a stage of negotiation for 
the siting, not on its ex post effect examined here. 
Also, the significant parameter on CHAN_DOCTOR in Table 7 would support the views of Mansfield 
et al. [2] and Gregory et al. [6], who suggested that expansion of medical service in the host community 
was important as a direct compensation for risks of radiation and accident or a mitigation policy to reduce 
the risks. 
However, there is a strong possibility that our results will change drastically after the Fukushima 
Daiichi accident, even though no significant influence of the Three Mile Island (TMI) accident was 
confirmed by Nelson [13] and Gamble and Downing [14]. The reason of our forecast is that much larger 
radiation was emitted in today’s accident compared with the TMI case, although the safety of Japanese 
NPPs had been highly evaluated till then. Therefore, it is meaningful to examine the effect, and it would 
be the next task for us. 
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